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[57] ABSTRACT 

A first subscriber activates a hold call back subscriber 
feature in response to a second subscriber placing the first 
subscriber on call hold After the activation, the first sub- 
scriber goes onhook. When the second subscriber later 
wishes to take the first subscriber off of call hold, a first end 
office serving the first subscriber recognizes the second 
subscriber's action and accordingly alerts the first subscriber 
back. Upon answering the ring back, a call connection is 
re-established between the first subscriber and the second 
subscriber. A connection-less signal is communicated 
between the first end office and a second end office serving 
the second subscriber to queue, monitor, and inform the 
second subscriber* s action. Upon receiving a connection- 
less signal from the second office indicating that the second 
subscriber wishes to take the first subscriber off of call hold, 
the first end office originates another call setup request 
towards the second subscriber. 

15 Claims, 6 Drawing Sheets 
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HOLDING PARTY CALL BACK 
SUBSCRIBER FEATURE 

BACKGROUND OF THE INVENTION 

1. Technical Field of the Invention 

The present invention relates to a telecommunications 
system and. in particular, to a subscriber feature for estab- 
lishing a call connection with a held party. 

2. Description of Related Art 

With the continuing development of telecommunications 
technology., telecommunications subscribers are able to 
engage in multiple call connections by placing one or more 
connected subscribers on call hold Call hold is a call state 
invoked by a party to the call via signaling from his or her 
telephone set mat results in the call being disconnected from 
that party's telephone terminal while remaining connected to 
the associated end office. As an illustration, a first subscriber 
with a call waiting subscriber feature can flash to put a 
second subscriber for an existing call on call hold and to 
answer an incoming call from a third subscriber: After 
establishing a new call connection with the third subscriber, 
by hook-flashing, the first subscriber can similarly place the 
third subscriber on call hold and re-establish the call con- 
nection with the second subscriber. As another illustration, 
an operator within a Private Branch Exchange (PBX) system 
can also place multiple incoming calls on hold and later 
sequentially process the calls on hold. 

For most subscribers, a common experience associated 
with being placed on call hold is that it is unpleasant and 
frustrating. The held subscriber has no way of detennining 
when the other party is going to re-establish the call con- 
nection. Funhermore, a conventional telecommunicarions 
system has no means to alert the held subscriber once the 
call connection has been re-established thus requiring the 
held subscriber to remain on the telephone handset and wait 
for the re-connection. 

In an attempt to alleviate these problems, a number of 
arrangements have been proposed to alert the held sub- 
scriber when he or she is taken off of call hold. One such 
arrangement enables the second subscriber to call back the 
first subscriber who has gone onhook and disconnected the 
call in response to the second subscriber placing the first 
subscriber on call hold. Unfortunately, such an arrangement 
requires the first subscriber to disclose his or her telephone 
directory number to enable the second subscriber to perform 
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As an embodiment, the first call connection between the 
first subscriber and the second subscriber remains connected 
even after the first subscriber has gone onhook. A first end 
office serving the first subscriber further generates an 
5 announcement message informing the second subscriber 
that the first subscriber has gone onhook and to press a 
particular Dual Tone Multi-Frequency (DTMF) tone if the 
second subscriber wishes to call back the first subscriber. 
As another emrx>diment after the first subscriber activates 
10 the hold-call-back feature, the first end office serving the first 
subscriber transmits a Transaction Capabilities Application 
Part (TCAP) message instructing the second end office 
serving the second subscriber to queue a request towards the 
second subscriber terminal. Whenever the second subscriber 
takes the first subscriber off of call hold, the second end 
office transmits another TCAP message informing the first 
end office of the second subscriber's action. The first end 
office alerts the first subscriber and also originates a second 
call setup request towards the second subscriber terminal in 
response to the receipt of such a signal. A new call connec- 
20 tion is then established between me first subscriber and the 
second subscriber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 A more complete understanding of the method and appa- 
ratus of the present invention may be had by reference to the 
following detailed description when taken in conjunction 
with the accompanying drawings wherein: 

FIG. 1 is a block diagram of a conventional telecommu- 
nications network illustrating the call connection of a plu- 
rality of subscriber terminals; 

FIG. 2 is a block diagram of a telecommunications 
network illustrating the call back of a held subscriber by an 
application module within an end office serving the held 
subscriber; 

FIG. 3 is a flow chart enumerating the steps performed for 
calling back a held subscriber by an application module 
within an end office serving the held subscriber; 

FIG. 4 is a block diagram of a telecommunications 
network illustrating the communication of a connection-less 
signal to call back an held subscriber by an application 
module within an end office serving the held subscriber* and 
FIGS. 5A and SB are flowcharts enumerating the steps 
performed for communicating a connection-less signal to 



30 



35 



the call back service. Funhermore. because the call back 45 ca ^ ***** a ne ^ subscriber by an application module within 
service is being provided by the end office serving the 
second subscriber, if the first subscriber calls a subscriber 



who is associated with an end office not equipped to provide 
the call back service, the first subscriber is not able to utilize 
the service even if the end office serving the first subscriber 
has the capability. 

Accordingly, there is a need for a mechanism to perform 
the call back service by the end office serving the held 
subscriber. 

SUMMARY OF THE INVENTION 

The present invention provides a method and apparatus 
for enabling an end office serving a first subscriber to call 
back me first subscriber who has gone onhook in response 
to being put on call hold by a second subscriber. A first call 
connection is established between the first subscriber and the 
second subscriber. In response to the second subscriber 
placing the first subscriber on call hold, the first subscriber 
activates the hold-call-back feature and goes onhook. The 
second subscriber is monitored to determine if the second 
subscriber has taken the first subscriber off of call hold. In 
response to an affirmative determination, the first subscriber 
is alerted and me speech connection is re-established. 



an end office serving the held subscriber. 

DETAILED DESCRIPTION OF THE DRAWINGS 
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FIG. 1 is a block diagram of a conventional telecommu- 
ni cations network 10 illustrating the call connection of a 
plurality of subscriber terminals. The conventional telecom- 
munications network 10 comprises a plurality of end offices 
20 each serving a number of individual tdecornmunications 
subscriber terminals 30. Such an end office 20 includes a 
wireline local exchange, switching service point (SSP) 
within an Intelligent Network (IN), and a mobile switching 
center (MSQ serving a mobile station. With the introduction 
of advanced switching systems, such as a Private Branch 
Exchange (PBX). and advanced subscriber features, such as 
Call Waiting and Call Hold, a telecornmunications sub- 
scriber is now able to place an existing subscriber on hold 
and accept or make additional call connections with other 
subscribers. As an illustration, a first subscriber 3fa origi- 
nates a call connection towards a second subscriber 306 by 
dialing the directory number associated with the second 
subscriber 30£. A first end office (EO) 20a serving the first 
subscriber 30a transmits a signal requesting call connection, 
such as an Initial Address Message (IAM) over a Signaling 
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System No. 7 network, to a second EO 206 serving the 
second subscriber 306. A first call connection 40 is accord- 
ingly established between the first subscriber 30a and the 
second subscriber 30b. The second subscriber 306 is then 
alerted (rung) and, upon answering the call, a speech con- 
nection is established as illustrated by the speech connection 
50 within the second EO. Furthermore, the second sub- 
scriber 306 has a subscription to the call waiting subscriber 
(CAW) feature. Accordingly, in case a third subscriber 30c 
dials the second subscriber 306 who is already in speech 
connection with the first subscriber 30a. the second end 
office 206 determines the line status of the second subscriber 
306 to be busy and invokes the CAW application module 55. 
The CAW application module 55 accepts the incoming call 
connection 60. generates a ring tone to the third subscriber 
30c. and also provides a call waiting tone (e.g., three beeps) 
to the second subscriber 306 in speech. In response to the 
call waiting tone, the second subscriber 306 hook-flashes, 
puts the first subscriber 30c on call hold by disconnecting 
the connection 50. and establishes a second call connection, 
as illustrated by the call connection 05, with the third 
subscriber 30c. 

The first subscriber 30a now has to inconveniently wait 
for the second subscriber 306 to take him or her off of call 
hold and to re-establish the call connection 50. Especially, if 
the second subscriber 306 is an operator for a business or 
government agency, most subscribers are frustrated by the 
length and inconvenience of being put on call hold. 

Reference is now made both to FIGS. 2 and 3 illustrating 
the call back of the first subscriber 30a by an application 
module 70 within the first EO 20a serving the first subscriber 
30a. A first call connection 40 is established between the first 
subscriber 30a and the second subscriber 306 as described 
above (step 100). In response to the second subscriber 306 
placing the first subscriber 30a on call hold, the first sub- 
scriber 30a activates the hold call back subscriber feature 
(step 110). This could be accomplished by the first sub- 
scriber hook-flashing, receiving a recall dial tone (RDT), 
and entering a particular service code to activate the feature. 
Upon receiving the appropriate digits associated with the 
hold call back subscriber feature, the first EO 20a accord- 
ingly invokes the application module 70. Hie application 
module 70 then requests whether the first subscriber 30a 
wishes to record a customized message to be played to the 
second subscriber 306 (step 120). In response to an affir- 
mative subscriber indication (decision link 130). the appli- 
cation module 70 connects the first subscriber 30owith an 
announcement machine 80 and allows the first subscriber 
30a to record a customized message (step 140). If the first 
subscriber 30a wishes not to record a customized message, 
a pre-stored recording is instead selected (decision link 125). 
After the successful activation of the hold call back feature, 
as indicated by the confirmation tone generated by the 
application module 70. the first subscriber 30a goes onhook. 
The application module 70 maintains the call connection 40 
with the second end office 206 even after the first subscriber 
has gone onhook As a result as far as the second subscriber 
306 and the second EO 206 are concerned, the first sub- 
scriber 30o is still on call hold. 

When the second subscriber 306 hook-flashes, for 
example, to reconnect to the first subscriber who is suppos- 
edly on call hold, the subscriber action is only detected and 
recognized within the second EO 206 serving the second 
subscriber 306. The first EO 20a has no means to determine 
whether the second subscriber 30a has hook-flashed to 
reconnect to the call connection 40. In order to inform the 
second subscriber 306 that the first subscriber 30a has gone 
onhook and to request a subscriber action that can be 
detected by the first EO 20a, the application module 70 
causes the announcement machine 80 to play a message over 
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the call connection 40 (step 150). An example of such a 
message may state "your held subscriber has gone onhook. 
please press 1 any time during the following message to call 
back the subscriber." A customized message recorded by the 

5 first subscriber, if available, can also be played. In case the 
second subscriber 306 hook-flashes to reconnect to the first 
subscriber 30a, the second subscriber will instead hear the 
above message and enter 1 to call back the first subscriber 
30a. The application module 70 within the first end office 
20a detects the DTMF tone associated with the numerical 
keypad value of 1 (step 160) and accordingly rings the first 
subscriber 30a (step 170). The application module 70 may 
also alert the first subscriber 30a using a distinctive ringing 
(ringing pattern different from a normal incoming call) for 
allowing the first subscriber 30a to recognize that this is a 

15 call hold back ringing. Upon answering the call, the first 
subscriber 30a is back in speech connection with the second 
subscriber 306 (step 180). 

During the activation procedure, the first subscriber 3a 
may also indicate a time limit for the call back procedure. If 

20 the second subscriber 306 does not place the first subscriber 
30a off of call-hold within the specified time period, the 
hold-call-back is automatically deactivated by the first EO 
20a and the call connection 40 is disconnected. Similarly, 
the first subscriber 306 may also deactivate the holdVcatl- 

25 back subscriber feature anytime by dialing a preas signed 
service code. By deactivating the hold-call-back subscriber 
feature, the first subscriber 306 may go back to the original 
manual holding status or may disconnect the call connection 
40. 

30 As another embodiment in accordance with die teachings 
of the present invention, reference is now made to FIG. 4 
illustrating the communication of a connection-less signal to 
call back the first subscriber 30a. In response to the second 
subscriber 306 placing the first subscriber 30a on call hold, 
the first subscriber 30a dials a particular service code to 
activate the hold-call-back subscriber feature. Upon recog- 
nizing the appropriate service code associated with the 
hold-call-back subscriber feature, the application module 
70a within the first EO 20a is seized. Hie application 
module 70a allocates a memory register (R) 75 for the first 

40 subscriber 30a. The application module 70a then assigns a 
unique identifier (Tl) to the allocated memory register and 
transmits a connection-less signal 200. such as a Transaction 
Capabilities Application Part (TCAP). to the second EO 206. 
The TCAP message 200 instructs the second EO 206 to 

45 queue a request to monitor the second subscriber 306. The 
TCAP message 200 further includes the assigned Tl value 
and the directory number associated with the second sub- 
scriber 306 as the Called Party Number (CdPn). Upon 
receiving the transmitted TCAP message, the second EO 

50 206 forwards the received message 200 to a second appli- 
cation module 706. Upon recognizing the TCAP message 
200. the second application module 706 places the request 
representing the bold call back request on a queue 90. 
Another unique identifier (T2) for identifying the request 
within the second EO 206 is also assigned by the application 

55 module 706. Such a queue may comprise a first-in-first-out 
(FIFO) memory management system for maintaining a 
number of entries or requests towards a particular subscriber 
terminal. Upon successful completion of the queuing, the 
application module 706 connects the first call connection 40 

60 with the announcement machine 80 associated with the 
second EO 206. 

The first subscriber 30a is again given an opportunity to 
record a customized message. The application module 706 
then transmits an acknowledgment signal back to the first 

63 EO 20a via another connection-less signal 210. Such a 
signal further includes the previously transmitted Tl value 
and the newly assigned T2 value. The application module 
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70a then determines that the request to queue has been subscriber, and the identification number representing the 
performed successfully, and the first call connection 40 is second subscriber such as a directory number or line con- 
disconnected. The application module 706 within the second nection number. The directory number associated with the 
EO 20b monitors to determine whether the second sub- first subscriber may be retrieved from the first JAM signal 
senber 30b has effectuated a subscriber action to reconnect 5 received for establishing the first call connection, or can be 
to previously held subscriber. After making such an affir- included in the TCAP message transmitted by the first EO as 
mative deterrnmation, the next request from the queue 90 is the Calling Party Number (CgPn). The first subscriber is 
retrieved by the application module 70b. Using TL T2 and then connected to an announcement machine associated with 
previously stored Calling Party Number (CgPn), the appli- the second EO for recording a customized message to be 
cation module 70b transmits a TCAP message 220 to the first played to the second subscriber. The second EO then returns 
EO 20a informing of the second subscriber's action. The an acknowledgment signal back to the first EO indicating the 
application module 706 also connects the announcement successful queuing of the request (step 350). In response to 
machine 80 with the second subscriber 306 and plays the the acknowledgment signal, the first EO orders the discon- 
pre-recorded announcement message. nection of the first call connection (step 360). Another 

Upon receiving the transmitted TCAP message 220, the application module within the second EO monitors the 
first EO 20a determines the correct register associated with 15 second subscriber to determine whether the second sub- 
die received Tl value and originates a second call connec- scriber has effectuated a subscriber action to take the next 
don using the received T2 value. The call setup signal* such held subscriber off of call hold (step 370). As described 
as an Initial Address Message (JAM) over Integrated Service above, such a subscriber action includes a hook-flash, and 
Digital Network User Part (BUP), with T2 is routed to the pushing a pre-assigned key or a button. The application 
second EO 206. The application module recognizes the JAM 20 module within the second EO retrieves the next queued 
signal with T2, and accordingly establishes a new call request for the second subscriber and accordingly transmits 
connection with the second subscriber 306. By establishing a TCAP message to the first end office. The transmitted 
a call connection with the second subscriber who is already TCAP message further includes assigned Tl and T2 (step 
off-hook, a normal call connection procedures and 380). In the meantime, the application module within the 
conditions, such as checking the line status of the calling 25 second EO connects the second subscriber with an 
party, are not necessary. announcement machine and plays the pre-recorded message 

As mentioned previously, the first subscriber 30a may t0 mc second subscriber informing him or her that the other 
also specify a time limit for the call back procedure. A value I >arr y " DC > D S called back. Continuing on to FIG. 5B as 
representing the first subscriber specified time limit is stored indicated by the flow connector 390. the first EO retrieves 
within the first EO 20a. If the specified rime period expires 30 mc ineraory register associated with the received Tl value, 
before the second subscriber 306 places the first subscriber and accordingly determines the line status of the first sub- 
30a off of call hold, the first EO 20a transmits anotherTCAP scriber. If the first subscriber is idle (decision link 410). the 
message to the second EO 20* requesting the second EO 206 ^ st end or E cc alerts the first subscriber (step 430). Upon 
to de-queue the previously queued request for the first answering the ring back by the first subscriber, the first end 
subscriber 30a. All other seized records and resources are originates another call connection towards the second 

also released at both EOs. In a similar manner, if the first 35 cn< * office (step 440). A call setup request signal, such as an 
subscriber 30a dcactives the hold-call-back subscriber fea- *^M» is transmitted over the network with the directory 
ture by, for example, dialing a ©reassigned service code, the number associated with the second subscriber as the CdPn. 
first EO 20a also transmits the same TCAP message request- Th e T2 value is further included in one of the optional 
ing the second EO 20b to remove the entry and to release the parameters, such as a Generic Address Parameter (GAP), 
seized resources. 40 within the IAM signal Upon receiving the IAM signal, the 

Reference is now made to FIG. 5A enumerating the application module within the second EO recognizes the 
exemplary steps taken to call back the first subscriber by the deluded T2 value, splits the call connection between the 
first EO in accordance with the teachings of the present second subscriber and the announcement machine, and 
invention. A first call connection is established between the establishes a second call connection between the first sub- 
first subscriber and the second subscriber as described above « scribcr **** second subscriber (step 450). 
(step 300). In response to the second subscriber placing the On the other hand, if the first subscriber is already busy 
first subscriber on call hold, the first subscriber hook-flashes. (decision link 420). the first EO transmits a return signal 
receives a recall dial tone (RET), enters the appropriate denying the call back request to the second EO (step 470). 
service code, and activates the bold call back subscriber ^ a result, the application module within the second EO 
feature (step 310). The first subscriber may also activate the 50 re_ ^ ueucs me request and retrieves the next request from the 
feature by pushing a preassigned key attached to the termi- <I ueue ( ste P The above described procedures from step 
naL The hold call back application module within the first ^70 are then repeatedly performed as indicated by the 
EO serving the first subscriber is seized. The application flowchart connector 490. 

module then assigns a unique identifier (Tl) to the activation Although preferred embodiments of the method and appa- 
requests. reserves a memory register, and stores the assigned „ raws of the present invention have been illustrated in the 
Tl and the directory number associated with the second accompanying Drawings and described in the foregoing 
subscriber into the memory register (step 320). The appli- Detailed Description, it will be understood that the invention 
cation module then transmits a connection-less signal, such is not limited to the embodiments disclosed but is capable 
as TCAP. to the second EO requesting the second EO to °f numerous rearrangements, modifications and substitu- 
queue a request towards the second subscriber (step 330). ^ons without departing from the spirit of the invention as set 
The TCAP message is routed using the directory number 60 forth and defined by the following claims, 
associated with the second subscriber as the called party What is claimed is: 

number (CdPn) and further includes the assigned Tl. Upon 1- A method for establishing a call connection between a 
receiving the transmitted TCAP message, the second EO first terminal connected to a first end office and a second 
also assigns its own unique identifier (T2) to the received terminal connected to a second end office within a telecom- 
request The request is then put into a queue (step 340). 65 munications network, said method comprising the steps of: 
Information associated with the queued request comprises establishing a first call connection between said first 
Tl, T2, the directory number associated with the first terminal and said second terminal* said fust call con- 
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ncction comprising a certain connection between said 

first end office and said second end office; 
recognizing that said second terminal has put said first 

terminal on call hold; 
recognizing that said first terminal has gone onhook in 5 

response to said call hold; 
recognizing that said first terminal has been taken off of 

said call hold; 

establishing a second certain connection originating from 10 
said first end office to said second end office in response 
to said step of recognizing that said first terminal has 
been taken off of said call hold; 

alerting said first terminal in response to said recognition 
of said second terminal taking said first terminal off of 15 
said call hold; and 

connecting said alerted first terminal back to the second 
certain connection to establish a second call connection 
between said first terminal and said second terminal 

2. The method of claim 1 further comprising the steps of: 20 
receiving a request to queue an entry towards said second 

terminal by said second end office in response to said 
second terminal placing said first terminal on hold; 
queuing said request towards said second terminal; and ^ 
disconnecting said certain connection between said first 
end office and said second end office. 

3. The method of claim 2 further comprising the step of 
transmitting a signal from said second end office to said first 
end office in response to said step of recognizing that said ^ 
first terminal has been taken off of said call hold. 

4. The method of claim 3 wherein said signal comprises 
a connection-less signal. 

5. The method of claim 4 wherein said connection-less 
signal comprises a Transaction Capabilities Application Fart 
<TCAP) signal 

6. A method for establishing a call connection between a 
first terminal associated with a first end office and a second 
terminal associated with a second end office within a tele- 
communications network, said method comprising the steps 
of: 40 

establishing a first call connection between said first 
terminal and said second terminal; 

receiving a request to queue an entry representing call- 
on -bold by said second end office in response to said ^ 
second tenninal placing said first terminal on call hold; 

disconnecting said first call connection without informing 
said second terminal in response to a successful queu- 
ing of said entry; 

recognizing by said second end office that said first so 
terminal has been taken off of said call hold; 

transmitting a signal by said second end office to said first 
end office informing of said recognition; and 

establishing a second call connection originating from 
said first end office to said second end office in response 55 
to said signal 

7. The method of claim 6 wherein said step of receiving 
said request further comprises the step of receiving a first 
connection-less signal from said first end office instructing 
said second end office to queue said entry. 
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8. The method of claim 7 wherein said step of transmitting 
said signal comprises the step of transmitting a second 
connection-less signal 

9. The method of claim 6 wherein said second end office 
further comprises an announcement machine and wherein 
said step of recognizing that said first terminal has been 
taken off of said call hold further comprises the step of 
establishing a third call connection between said announce- 
ment machine and said second terminal, said announcement 
machine informing said second terminal that said first ter- 
minal is being alerted. 

10. The method of claim 9 wherein said step of estab- 
lishing said second call connection further comprises the 
step of disconnecting said third connection between said 
announcement machine and said second tenninal and con- 
necting said second terminal to said second call connection 
originated by said first end office. 

1L A system for establishing a call connection between a 
first terminal associated with a first end office and a second 
terminal associated with a second end office within a tele- 
communications network, said system comprising: 

means for establishing a first call connection between said 
first terminal and said second terminal; 

means fox receiving a request to queue an entry repre- 
senting call-on-hold by said second end office in 
response to said second terminal placing said first 
terminal on call hold; 

means for disconnecting said first call connection without 
informing said second terminal in response to a suc- 
cessful queuing of said entry; 

means for recognizing by said second end office that said 
first terminal has been taken off of said call hold; 

means for transmitting a signal by said second end office 
to said first end office informing of said recognition; 
and 

means for establishing a second call connection originat- 
ing from said first end office to said second end office 
in response to said signal. 

12. The system of claim 11 wherein said means for 
receiving said request further comprises means for receiving 
a first connection-less signal from said first end office 
instructing said second end office to queue said entry. 

13. The system of claim 12 wherein said means for 
transmitting said signal further comprises means for trans- 
mitting a second connection-less signal 

14. The system of claim 11 wherein said second end office 
further comprises an announcement machine and wherein 
said means for recognizing that said first terminal has been 
taken off of said call hold further comprises means for 
establishing a third call connection between said announce- 
ment machine and said second terminal said announcement 
machine informing said second terminal that said first ter- 
minal is being alerted. 

15. The system of claim 14 wherein said means of 
establishing said second call connection further comprises 
means for disconnecting said third connection between said 
announcement machine and said second terminal and con- 
necting said second tenninal to said second call connection 
originated by said first end office. 

***** 
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